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Offers Special Advantages 
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Convalescence after exhausting diseases. 
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advertised only to the Medical Profession. Physicians are cautioned against worthless ¢ 
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X 





Medical Letters may be addressed to 
Literature of value upon application. MR. FELLOWS, 26 Christopher St., New York. 


Bf PANTIVAVING 
is “6 UEPOIN 
4 


TABLETS 


ror 
AGING COU G65 
ABBY r a weneT' 


LEG ARESAIONS 





THE AMERICAN 


‘RAY JOURNAL 


PUBLISHED MONTHLY BY THE AMERICAN X-RAY PUBLISHING COMPAN\ 
55 State St.. Masonic Temple 1207, Chicago, E1l. 


Editor, T. PROCTOR HALL, A.M. Ph. D.. M.D. 
Managing Editor, H. PRESTON PRATT, ™. D. 


SUBSCRIPTION RATES—IN ADVANCE 
United States, Canada and Mexico $3.00 | Foreign Countries. $4.00 
Single Copie : 50 | Single Copies 66 


Contributions of Original articles and other matter relative to X-Radiance and Electrotherapy, of interest t 
the medical profession, are solicited from all parts of the world. Contributors will be furnished extra copies of the 
JOURNAL containing their articles at cost of publication 





Entered as Second-Class Matter; March 4, 1908, at the Postoffice at Chicago, I1)., under the Act 
Congress of March 3, 1879 
Vor. XIV. CHICAGO, JANUARY, 1904. No, 1 
CONTENTS. 
PAGE PAGE 
Frontispiece. Dr, O. Shepard Barnum... 2 ELECTRO THERAPY. 

a : Electricity in Dental Extraction...... 16 
The Roentgen Ray and istttivs by O. | Electricity in General Practice 21 
Shepard Barnum......... pews 3 Treatment of Pulmonary Tuberculosis 

7 y ‘4 ~ay we > 3 Pen ” 
Electro Therapy, Lesson 8, The Static with High F a rg Curre nts, Etc. at 
. : Electricity in Nervous Diseases 22 
PROCES... 0s sohaES boss paeamub vee 6 ’ 
Dangers to the X-Ray Operator, by John RADIO THERAPY. 
Pr. Pitkin. heen Or rere rewees - 9 Protection Against X-Rays 5 
> — Cancer Cured by Radium 17 
X-Ray Burns, by Robert S. Gregg....... 12 What Can be Done for Cancer? 17 
Galvanic Electrolysis as a 7 ure for Stricture Cancer Following X-Ray Burns aS 
of the Urethra, by J. C. Luke 14 X-Ray and Light Research..... ieee 
Oe ae Radio Therapy for Ozena 18 
A Study of Light: Uitra Violet Light, by Legal Status of X-Rays... ae 
J. Mount Bleyer..... . 8 Radio Therapy . ; woe WD 
: Parse oe, ees X-Ray, Light, Etc oe 19 
Future of Roentgen Rays...... 19 
ELECTRO Puysics. 
The Electrophone...... 15 ; 
Heating Effect of Radium Emanation.. 15 PHOTO THERAPY. 
Roentgen Ray Tanning 16 Violet Rays for Tuberculosis 20 
Power of Radium ; 17 athe nh 56 <4 adns.dennes 20 
Screen for Ultra Violet Rays 21 The Solar Cautery 20 
Heat Radiation of Incandescent Lamps 22 Effects of Light and Heat Rays on 


Method of Reversing Influence Machs. 22 lemperature of the Skin isvet. @ 











DR. 0. SHEPARD BARNUM 


President American Electro-Medical Society 























THE AMERICAN 


A-RAY JOURNAL. 


Devoted to Practical X-Ray Work and Allied Arts and Sciences. 


VoL. XIV 


CHICAGO, JANUARY, 1904. 


The Roentgen Ray and Surgery.” 


BY O. SHEPARD BARNUM, M. D 
LOS ANGELES, CAI 


President American E/ectro-Medical Society 


Southern California Academy of Sciences 


The operator n electro-therapeutics 


must today pass between 


a Sevila and 
Charybdis—the Scylla of the skeptical 


agonistic surgeon: the 


usiasth devotee of the 


and ant Charybdis 


the ultra-entl 


new radio-active powers. \ mid-chan- 
nel course is the only safe one, and this 
ust i the excust for a short paper 


ivoring a compromise etween X-ray 
glad to he 


old 


operators (among whom I an 


imbered) and the surgeons of the 


and new schools 


Is the use of the x-ray in anv degree a 
substitute for the knife This question 


s now occupying the attention of the 


eading physicians and surgeons of the 
country, and rightly so, for its solution 


means much to suffering humanity. Be- 


fore expressing a personal opinion, let us 
look at the question trom two or three 
view-points Qur thots and conclusions 


will be chiefly based on an extended study 


and experience in the application of the 


Roentgen ray in cancerous diseases. 


Other diseases might well be considered 


if time permitted, but cancer is a pecul- 


iarly surgical field and the ray has been 


more used for this group of lesions than 


for anv other. 


Statistics show a recurrence in 70 per 


* Read before the American Electro-Medica! Society 


at its first annual mecting, Chicago. Dec. 1-2, 1908 


President So 


Member 





ithern California Elect Medical 5S ety; Me . 


American Roentgen 


removed by the knife, and 60 per cent 


fatal termination In uterine cancers no 
surgeon can claim better than 25 per 
cent living patients who have been oper- 
ated on three years previous and 7 
per cent or 8 per cent living five vears 


after the operation We venture to say 


also that a great many of these re] 


cases were without sufliment verity 


agnosis. Such statistics are discourag- 
ing, to say the least, but this hardly jus- 


tifies the fact that the doctor and layman 


have jumped too hastily to conc! 


isions 


as to the efficacy of the x-ray. Thev have 


done 80. however. ior the simple reason 


that with such statistics as the above in 


mind, it was but natural to grasp at any- 
thing which showed even a modicum of 
hope of bettering conditions. 


State Board of Health reports indicate 


; 


number of 


the 


an increasing and 


that at 


cancers, 


show present time in some 


parts of this country as many as thirty- 


five of each 1.000 deaths are from this 
disease. Is it anv wonder that we eagerly 
reach out for any agent offering the 


ing this great mor- 


has but lit- 


slightest hope of reduc 


talitv? And vet this country 


tle over one-half the mortalitv from can- 


cer that Europe has. 


longer 


The electro-therapeutist is no 








4 THE AMERICAN 


justified in hiding behind the cloak of the 
“experimental stage of x-ray work.” We 
know what the ray can do; we know its 
dangers and its virtues; and tho without 
explanation as to just why or exactly how 
the thing happens, the actual results are 
abundant and justify prognosis. Our tec- 
nic may be faulty, but our theories cer- 
tainly are not false. 

For the purpose of our argument we 
may consider the ray under the follow- 
ing three divisions : 

1. Stimulating. 

2. Inhibitive. 

3. Destructive. 

In contrast or comparison with surgi- 
cal procedures the third division is 
chiefly to be considered. The direct 
question then arises, Is the destructive 
action of the ray a fair substitute for the 
knife in operable cases? I answer, “No.” 
The process of rayism—a necrosis of ani- 
mal tissue—is tedious, varying greatly 
because of idiosyncrasy of the patient, 
and the result is sometimes a destruction 
of too much tissue or an indolent wound 
which refuses to heal for months or even 
years. (I am not convinced as to whether 
this may or may not result in a degener- 
ative cell diathesis. ) 

Under average conditions and with 
conscientious regard to the welfare of a 
patient, what is the proper course of the 
electro-therapeutist? In the majority of 
cases, which from our present surgical 
knowledge would be classified as oper- 
able (with some of the exceptions here- 
inafter mentioned), I believe the sur- 
geon’s aid should be enlisted, for the fol- 
lowing reasons : 

1. To expedite the work. 

2. For the comfort of the patient. 

3. To prevent possible septic condi- 
tions. 


4. To insure against too extensive 


X-ray necrosis. 
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Every thinking man will concede the 
first point. The immediate removal of a 
tumor by the knife in contrast to either 
of the necessary processes of Roentgen 
ray treatment—absorption or ulceration 
—is most certainly in favor of surgical 
procedure. 

The same reasons hold good for the 
second point—the comfort of the patient. 
By the use of the knife we have in most 
instances to use the ray on a closed 
wound instead of an open one, thus less- 
ening discomfort, odor, bandages, etc. 
Patients may by this combined treatment 
be able to continue employment where 
otherwise they would be confined to the 
house. Very few patients will refuse 
operation when the matter is plainly put 
before them. 

Almost every x-ray operator has seen 
the process of absorption so stimulated 
by the application of the ray as to bring 
in many cases a fatal toxemia. The only 
alternative to this is a conservatism 
which may defeat its own ends by discour- 
aging the patient, leading to carelessness 
and neglect, or reducing its efficiency by 
tolerance, even to the stage beyond pos- 
sibility of help by any means. 

The fourth point refers to a destruc- 
tion of tissue beyond what is necessary, 
or a typical x-ray necrosis in tissue re- 
maining after the diseased portion is 
fully eliminated—one of those bugbears 
that the operator dreads beyond words to 
express. Most radical measures are nec- 
essary to heal them, and months pass with 
so little progress as to try the doctor’s 
patient and patience to the last degree. 

In short, I believe that the combina- 
tion of the two methods is better than 
either alone. If there exists a supposi- 
tious involvement of surrounding tissue 
and lymph channels, proper drainage can 
be left in the surgical wound to insure 
the full effect of the ray following with- 
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X-Rays. 
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ex- 


danger to wi an oper S 
posed by employing his own hand or arm 
is a test object n gauging qua of 

s tubes has led to the production of 
numerous protec ley ces. None of 
these has fully met a ndications. Carl 
Beck (Berl. klin. W Aug. 10, 1903) 
publishes an ingenious suggestion, which 
consists in the substitution of a prepared 
skeleton of the arm for that of the opera- 


tor. These bones, properly n 
be attached to a piece of 7 


other 


The shadows of 


material transparent 
the 


he mes, ] 


living member, are black 
light 


are used, and 
tubes are employed. 


for the 


when 


gray whe 


ounted, 


may 


vasteboard or 


X-ray. 


ust as in the 
soft tubes 


n the harder 


This test object may 


be readily manipulated by the operator 


y 


without the latter comi1 
dius of action of the 


g WwW 


rays 





ithin the ra- 


-Med. News. 





Electro Therapy. 


A Course of Twenty-four Lessons under the auspices of the Chicago ( 


LESSON 8. THE 


When two non-conductors are rubbed 
together and immediately separated, both 
surfaces are found to be electrified, one 
positively, the other negatively. The sur- 
faces are also said to be “charged.” The 
sum of the two charges, however pro- 
duced, is always zero. 

An insulated metal ball connected with 
the positive pole of a battery becomes 
positively charged. If another conductor 
is made to touch the charged ball, a 
positive current passes from the ball to it, 
and the second conductor, if insulated, re- 
ceives a part of the charge. A charge 
passes easily, without contact, to or from 
a metallic point. By means of one or 
more metallic points a charge may be 
distributed from a conductor to a non 
ducting surface, such as glass or mica, or 
collected from such a surface and con- 
centrated upon a metallic ball. 

An electric charge is a strain of some 
kind involving the atoms and the adja- 
cent ether. According to the vortex 
theory this strain is a simple twist, such 


s produced in a piece of rubber or 


as 
other elastic substance when one end of it 
is held firmly and the other end rotated. 
A positive current, being a right-handed 
rotation, makes a right-handed _ twist, 
which, when the twisting force (electro- 
motive force) is removed, makes a posi- 
tive current from that surface. Sim- 
larly, a negative charge is a left-handed 
twist, produced by a negative force and 
giving rise to a negative current. 

Tho an electric current is always both 
positive and negative, a charge is either 
positive or negative, but can not be both. 
A little reflection will make it clear that 


the twist in a positive charge is like that 


in a left-handed screw, and the twist in 


pllege of X-Ray and Electro Therapeut 


STATIC MACHINE 


a negative charge is like that of a right- 
handed = screw. The sum of equal 
amounts of the two twists (charges) ts 
necessarily zero 

The potential of a charge is the electro 
motive force required to produce it or t 
balance it so that there shall be no cur- 
rent either way in a conductor in contact 
with it. Every part of a conductor (in 
which there is no current) has the same 
potential, but the potential decreases as 
we recede from the charged surface The 
electro-motive force in any given part ol 
tne 


an electric circuit is the difference of 
potential of the two ends of the part 

A static machine is a device for pro- 
ducing currents of very high electro-mo- 
tive force. Incidentally, there are pro- 
duced at the same time charges of equally 
high potential. The charges are in them- 
selves of no therapeutic value whatever. 
The currents are very valuable 

The various types of static machines 
and their modes of action are fully de- 
scribed in nearly all text books of elec- 
tricity, and are only mentioned here. 
The friction machine consists of a glass 
plate or disk mounted so as to be rotated 
by a handle. The charges are made by 
the friction of an amalgam rubber, which 
presses against the plate. The positive 
charge is collected from the plate upon 
a large rounded metallic conductor. The 
machine is of little use therapeutically 

The Holtz machine acts by induction 
only. It is very efficient, but must he 
charged each time to start it. In all in- 


duction machines one-half of the revolv- 


ing plate carries positive charges at the 


same time that the other half is carrving 
negative charges, doubling the current 


capacity of the machine. 
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The ‘Toepler-H: 
fication which makes the machine self 


starting. 


The Wimshurst machin Ss sell-start- 


ng, acts by induction and is efficient It 
nas two disks, wl ch rotat n Opposite 
lirections. It is used much more widely) 
n Europe than in America 

he value « 1 static machine depends 
nue more pon the letails of ts Col 
struction than upon the type selected. It 
goes without saving that the mechanica 
constructhl . ‘ nrst-Class I evel 
| rt i \ ail ~OKING machine 

i " ew \“ give eXCE nt 
service for a few weeks, but in a short 
time the metallic parts become rusted, the 


brushes and combs displaced, the bearings 


} 
] 


"un hard, the giass disks get oose or 
strike each other, the case no longer fits 
so as to be airtight, and the whole ma- 
chine has a decrepit appearanc Points 
of this kind are best guarded by pur- 


chasing a machine tron known and reli- 
ible makers, under a guarantee of such 
construction as Ww avoid such prematurs 


old ag \ well-built static machine, 


With reasonabie care, sho ild Keep in good 


order for five vears at least. The small 

etal lie rushes will wear out in a few 
months if the machine is used much, and 
must be replaced by new ones Some ol 
or vaselin (petrolatum) must be applied 


to the bearings several times a vear. Dust 


sh collect on the inside ‘ 1 case as 
well as on the outside, and must be wiped 
off. The shellae on the glass plates, if of 
a poor or med un quality. may need oCc- 


1 


Lastly. but not by any 


casional renewal. 
means least, the interior of the machine 
must be kept dry. 

Some makers claim that by the use of 
materials of a superior quality their ma- 
chines will work well without any special 
Irvin However this may be, 


apparatus 


there is no doubt that anv static machine 








aqamp ma ors l = W 
not work at es é reasol y di 
nsice here are seve! wavs of keep 
n 1 machil dr n ere Li sé t is 
more mportant that f the plans 
ah csi we exer ted thal that iny 
irti ir pian sho | he selected 

For a temporary dryer nothing excels 
i freezing mixture \ covered tin can is 
filled wit! 1 xt ) ( = ed ct and 
salt (ice two-thirds, sa e-third). This 
Is wiped dl placed inside the case ol 
the machin nd tl ise closed In 
Irom ten to thirt minutes the greater 
portion of the water vapor in the case 
has been froze) on the outside of the 
tin, and the machine is ready for busi- 
ness. The tin must " removed ve fore 


the ice on the outside of it begins to melt 
The larger the tin the quicker and more 
certain the result Not less than two 
liters of the mixture should be used. This 
plan is good for an emergency, or when 
no other good drving material is at hand; 
but it is not satisfactory for regular use. 

\ simple and cheap permanent dryer 
is mace by enclosing twenty to fifty 
pounds of fres| 
airtight box. whi s In communication 
with the interior of the machine The 
lime must be replaced by a fresh supply 
as often as it becomes slacked. If there 


is room it may be placed in an open box 


on the inside of the case 

Another plan which is very satisfactory 
is to place one or two pounds of pur 
calcium chlorid In an open a sh of class 
or porcelain. The cnior d must be fused, 
not crystallized. It is efficient until it has 
absorbed so much water that it is com- 
pletely dissolved in it If the water is 
then driven off by heat the calcium 
chlorid is as good as new 

Another plan is to place in an open 
and deep glass vessel two or three pounds 
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ar id. 


water quite strongly until its volume is 


of strong sulf This absorbs 


uric 


increased by one-half. It must then be 
replaced by a fresh portion. 
Instead of sulfuric acid caust pot- 


ash may be used, and like the calcium 


chlorid it is efficient as 
remains undissolved. 
If cheap and impure chemicals are used 
gases are liable to be given off which may 
corrode the metallic parts of the machine 
or soften the shellac on the plates. It 
is particularly necessary to call attention 
to the danger of using “chlorid of lime” 
instead of calcium chlorid. Sometimes 
drug clerks imagine the two to be iden- 
tical. 
The 


composed is of 


material of which the plates ar 


little consequence 
an electrical standpoint, so long as they 
are good insulators. Glass, mica, vulcan- 
ite, gutta-percha are from this standpoint 


equally satisfactory. ‘The durability of 


; 
} 


the plates and their original cost are the 


A well 
l of fin 


a See i O} ye 


items for consideration. balanced 
glass plate can be run at 
or six hundred revolutions a minute. The 
ordinary glass plate will not safely go be- 
yond three hundred. A mica or | 
plate is much 1nore expensive, 
run at a speed of nearly two thousand. 
The electro-motive force of a static ma- 
chine depends upon the diameter of the 
plates and the degree of insulation of its 
various parts. In ordinary machines the 


i 


electro-motive half a 
volts. The 


make a 


lTrom 


force varies 


million to a million or more 


electro-motive force required to 


spark across one inch of air varies much 


under different conditions. It has been 


estimated as low as twenty-five thousand 
volts and as high as one hundred thou- 


sand. The latter number is the nearer 


correct. 
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an . : 
he current delivered by a static 


ma- 


chine depends in part upon the resistance 


of the circuit, accordance with Ohm’s 


law; but the maximum current delivered 


by a machine is limited by the amount 


of surface of the 


revolving plates which 


passes the toothed combs in a second, as 
well as by the intensity of the charge 
upon tie piate Uther tl gs being 
equal, a machine with eight revolving 
plates will g wice the rrent that 
| ? e | ‘” 
can be obtained Ir 1] I with tour 
revolving plates. But r plates 


are run at twice the speed of the others 
the current produced by the two machines 
will be nearly equal 


Two static machines ma' be Corl nected 


together in the same wa s two cells of 
a battery, and the same laws of current 
and potential apply. If the similar 
poles of two equal machines are con- 


resuiting current nas 


nected togeth« r the 
the same electro-motive 
s doubled. If the ma- 


but its amperage 


chines are connected in series, that is to 


say, the positive pole of one machine with 
the negative pole of the other, so that 
the electro-motive forces of the two ar 
acting in the same direction in one cir- 
cuit, the electro-motive force of the re- 


twice as great @s de- 


sulting current is 
fore. 


A machine having sixteen plates 


(eight revolving) or less can be ope rated 


by hand if necessary. Larger machines 


have some mechanical motive 


must 


power. Water power, if available, is very 


satisfactory. Gasoline or steam engines 


are frequently used. [Electric motors, 
both for direct and for alternating cur- 


rents, are much more convenient than 


engines, and are not liable to get out of 


orde a 
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Should he strive to fathom its physics, 
its modus operandi, he asks himself 
what form of matter the kathode and 
the anode streams consist; whether in the 
working of the tube there is transmuta- 
tion of matter from one elementary form 
into others, or of matter into energy. 


All the of the 


colors rainbow are de- 


*Read in part verbatim, in part by outline, at the 
meeting of The American Roentgen Ray Society, held at 
the University of Pennsylvania, Dec. 9-10, 1908 


Dangers to the X-Ray Operator. 


rKIN, M. D 


generates X- 


likewise by the bombardment of the 


class wall of the positive end of the 


tube, 
ecompanied by th reen fluorescence 
(which on account of its position and 
» aurora bore- 
usual 


fol- 


a green fluor- 


lis of the x-ray tube) and the 
does it not 
ow that wherever there is 
escence of the glass wall of the tube, with 
the production of heat, there the x-rays 
are always generated, and the glass sur- 
face is the seat of molecular bombard- 
ment? 

(2) If the rays of Roentgen have their 
birth at the target, why do they not shine 
thru that structure as they do thru the 
glass wall that is subjected to bombard- 


ment? Can the target reflect rays that 
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are not retlectable, and net subject to re 
fraction or diffraction 

(3) Why are the afferent target rays 
convergent, the efferent target rays diver- 
gent (leaving out of consideration the ef 
fects of their respective construction), 


unless the former partake of the chara 


ter of the negative, the latter of the posi 
tive, electrical rush discharge 

(4) If there is ot an anod tream, 
how shall we account for the bluish 


marking of the glass wall of the active 
hemisphere, which is proportionate to the 
amount of service a given tube has seen: 

(5) If the x-light is not generated in 
the glass wall, why does its volume in- 
crease, with the size of the tube em- 
ployed, and consegq ut ntly with the extent 
of the glass surface exposed to the anodal 
influence, while the size of the target is 
relatively unimportant ? 

(6) If the x-light is generated both 
at the target and in the glass wall, would 
not the photographic plate show a double 
picture ? 

(7) If it is the x-ray that causes the 
glass wall of the tube to fluoresce with a 
green color, why does it not cause the 
same phenomenon in a piece of glass held 
in any portion of the x-ray field’ 

ire infinitesimal particles of glass or 
other forms of matter projected from the 
(Nicola Tesla 


was one of the first to advance the 


tube into the x-ray field ? 


hypothesis that matter was thrown from 
the tube outward into space.) If not, 
why is the x-ray inflammation of the skin 
nearly always upon the side of the parts 
presented toward the apparatus? Why 
does the clothing or a thin aluminum 
screen afford so much protection to the 
bodies of operators and patients? The 
dermatitis may end abruptly where the 
clothing has covered the person, 


Is there some unknown radio-active 


element like radium, polonium, thorium, 
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uranium and helium in the glass wall of 


the tube, a hypothetical roentgenium, if 


you please, which, when subjected to 


bombardment, emits radiant energy Ol 
radiant matter: 

(1) If this is not the case, why should 
a new tube fluoresce with a bright grass 
green color, becom du er, more Ae an 
olive green, then vellowish and paler wit! 
months and years of use’ 

(2) Or why should the radio-activity 
of an adjustable vacuum tube gradually 
decrease after a vear or more of service, 
altho the target glows with the usual 
amount of redness‘ 

(3) How shall we account for the blu 
ish, greenish and yellowish tints (not 
pyro stains) sometimes seen in the devel 
oped negatives ? 


(4) Why does Lie new examining 


screen follow somewhat the same change 
of colors as the x-ray tube! 

(5) Will the incorporation of radio 
active elements in the glass wall of th 
tube multiply its present capacity and 
its therapeutic effects ? If so, what a 
promising vista of future possibilities 
opens before the radiogra phe r 

(3) Why should an eight-inch tul 
exhausted by use recover by rest much 
more rapidly than a smaller tubs 

If he injiudiciously ventures too near 
the excited tube, or remains in th 


is Additional notes taken at the Phila 


delphia meeting of the Roentgen Ray So 
Marsh, of Troy, N 


Y., reported that the soles of his feet had 


ciety. Dr. James P. 


been burned. Their position was under 
the operating table, the Doctor sitting 
near the patient. As a result of the con 
dition of his feet the Doctor was obliged 
to be carried about by attendants. It 
was explained at this meeting that the 
dermatitis probably came from the re 
flected rays. | 
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X-Ray Burns.* 


BY ROBERT 8S. GREGG 


It is well known that the x-rays pro- 
duce what is known to the laity as a burn, 
but technically is a pure and simple 
This effect 


Time must elapse, 


dermatitis. [ attribute to its 
chemical properties. 
from a few hours to a few days, before 
The 


reaction in some individuals arises much 


the characteristic symptoms arise. 
quicker than in others. It may be noted 
that after the patient has had this condi- 
tion, and upon healing of the same, pig- 
mentation is induced, probably due to 
the greater blood supply and extravasa- 
tion in the parts, and it has been my ob- 
servation that a patient will not reburn 
as readily with the same amount of treat- 
ment as he did at first, due probably to 
the extra resistance of the skin from the 
pigmentation caused by the chemic prop- 
erties of the x-ray, which may be termed 


partial immunity. If the treatment be 
excessive, decom position takes place be- 
yond the power of the tissue to re-estab- 
lish an equilibrium; in other words, the 


anabolic process of the tissue does not 


meet the katabolic process which has been 
accelerated by x-rays, and a consequent 
destruction takes place. The sloughing 
noticed is due to a 


How are we 


condition at times 
high degree of katabolism. 
to prevent or overcome this condition? 
First, a proper knowledge of the action of 
the tube is essential. Second, we should 
endeavor to know the susceptibility of 
each and every case. Here a knowledge 
as to the constitutional condition of the 
patient is a great aid. A lessened vital- 
ity on part of the tissues and the body 
as a whole predisposes to a much quicker 
decomposition, with a lessened reaction 
to the same. Idiosyncrasies are not to 


* Read at the first annual meeting of the American 
Electro-Medical Society, at Chicago, Dec. 1-2, 1903 


M. D., CHICAGO, 


be considered. Healthy tissue resists the 
action much more strongly and longer 
than diseased, owing to its greater ana- 
bolic or assimilative power. On this ac- 
count it is perfectly safe for the x-ray 
worker to expose healthy tissue in the ad- 
jacent area, knowing that he first observes 
reaction in the diseased area, and with 
close watching can stop short of destruc- 
factors that 
enter into the production of 


Actinic or 


tion of healthy tissue. The 
an x-ray 
burn are as follows: chemic 


rays, katabolism, anabolism, resistance, 
vitality, susceptibility and pigmentation. 

I think it might be well here to speak 
different light 


there- 


of the results produced by 
treatments as a whole, and draw 
from some comparisons as regards the 
cause of their efficiency and destructive- 
ness. I think we will find that heat is 
the factor paramount as regards the re- 
sults produced in certain forms of light 
treatment, and the actinic properties the 
therapeutic agent in 
other forms, namely in the x-ray. We 
that if light is 
greater production of heat accrues, which 


and destructive 


know concentrated a 


concentration and the resis- 


The beneficial ef- 


is due to 
tance of the medium. 
fects constitutionally are co-existant with 
the amount of sweat produced, which is 
the desired aim where heat is the para- 
mount factor. The flushing of the capil- 
laries of the skin with blood, and main- 
taining the same for a time, depletes 
deep congestion. We are aware that a 
red medium will absorb everything but 
the heat rays, a blue medium everything 
but actinic rays. The sun produces what 
is known as a sun burn, but technically 
is an erythema in the true sense. It is 
not a burn, because it occurs several hours 
after exposure and produces a pigmenta- 
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Galvanic Electrolysis as a Cure for Stricture of the Urethra.* 


LUKE, 


pa os ¢ 


In the treatment of urethral stricture 
we have in the galvanic battery a safe 
and certain cure, if properly used. It is 
a well known fact that at the positive 
pole of a galvanic battery we have an 
acid reaction and if applied to a mucous 
membrane it has a contractile action. At 
‘the negative pole we have an alkaline 
reaction, and if applied to the mucous 
membrane we have a dilating effect: So 
in treating stricture we should never us¢ 
the positive pole, but always the nega- 
My plan is the same 


Robert 


tive, in the urethra. 
as was used by the lamented Dr. 
Newman, only | possibly make the treat- 
ment a little more frequent than he did 
He gave a treatment about once every 
week or ten days If | have a very se- 
vere case | treat my patient from every 
other day to every fourth day, ,and get 
the same results in a good deal less time 

My plan is simply to watch my patient 
closely and if I set up sufficient irritation 
to cause him much pain on micturition | 
leave off all treatment until he is in good 
shape again. I then continue my treat- 
ments as before until I get the urethra 
so that I can pass the proper sized sound. 
I here cease to use galvanism, teach him 
how to pass the sound, and leave him a 
sound with instructions to pass it at 
least once a week for five or six months. 
So far I have had no trouble in the cure 
of urethral stricture 

The current used in treating stricture 
should never exceed 10 milliamperes, and 
from 3 to 6 is what I would deem safe, 
as with that current you seldom set up 
sufficient irritation to cause any trouble 
or even stop the patient from work. The 
following case will’ show the results in 


my hands: 


* Read before the American Electro-Medica! Society 
at its First Annual Meeting at Chicago, Dec. 1, 2, 1908 


D., OCILLA, GA, 
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white man, age 38 


CasE No. 3. W. B.. 
years, railroad engineer; 16 years ago 
had gonorrhea, which was treated and 
cured by his physician with the usual 


astringent injections, after which he 
married and has raised a family of five 
children. Some three years ago he no- 
ticed he was troubled some with his blad- 
der, and after passing water there would 
be a dribbling. ‘This trouble kept grow- 
ing gradually worse until he consulted his 
family physician, who told him that he 
bladder 
scribed for him and gave him some re- 
lief. But he 


was small and sometimes hard to start, 


had some slight trouble, pre- 


noticed that the stream 


and his condition gradually grew worse 
until he got to where he “wet on his 
feet,” and he then consulted’ me in June 
of this vear. I put him on my table and 
tried to pass a No. 10 sound, but without 
success. I then took small filiform and 
with difficulty succeeded in passing it 
thru into the bladder. I then passed a 


No. 10 copper electrode 


down to the 
stricture and turned on a current of six 
milliamperes for three minutes (I had 
the positive electrode placed on abdomen, 
with negative to urethral sound), but 
failed to pass it. I had him then go 
home, with instructions to come back on 
the second day. He was on hand prompt- 
ly and I used the same sound to start 
with, and with the same current in about 
one minute’s time I had passed thru the 
first stricture, which was about two and 


I found, 


on passing the electrode on down, that 


a half inches from the meatus. 


about one inch from the first there was a 
second stricture thru which the electrode 
passed in about two minutes, after which 
I could pass it on to the prostate gland 
At this treatment I kept passing different 
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electrodes until | could pass size 16 
then stopped and told him to come to 


the ofhes m the third day But that 


evening he had a severe chill and hig 
fever which was overcome by large doses 
of quinine He called at my office on th 
fourth da 1 began with electrode siz 


14 and passed then 
current six milllampers int | reached 
size 20 | gave him quinine after his 
treatment so as to keep off a chill, and 
had him call again on the third day, 
[ then passed from siz 
20 up to 24, and the third day from 
then passed up to size 28, and then put 
him to using steel sounds Up to this 
time he has had no trouble. He noticed 
] 


treatment that he could 


from the first 


Electro 


New Source of X-Rays. 
The editor of the Medical Herald for 


‘The discovery of the rays as well as 
the means used [0 ts production assume 
a very different plane, however, when we 
consider the substance radium. the work 


or the Mast r Bu lder, a substance so pet 


fect in its construction. so complete in its 


action and so wonderfu n its working 

as to make us feel that our most finished 

machinery is crudeness itself, and our 
. 


work of the most bungling characte! 


when compared with the work of Him 


who spake to the light and it was 


The Electrophone. 
\ccording To Blectricits The electro- 


phone is rapidly 


reporters. The 


coming into tavor among 
reporter by this means 


mav do his work in a distant office, away 
f ] 


from the disturbances of a publie audi- 
ence. where every word is heard distinctly 


over the wir 





mss fis ! ‘ ! ‘ 
passes if : 
He never t ‘ t 
treatments \ il Cl 
in es - { ) ‘ we 
so far as he « ‘ 
[ ha 1 number ses tl l have 
red i e mal t this case will 


Tes Sale mn saving t a Cast i oOr- 
ganic urethral stricture can be cured if 
this plan is properly « ed { 

It is best never to use any force in 


trving to pass tive electrode thru the 
stricture, as the action of the current will 
dilate it sufficiently, and there is no dan- 


rer of setting up any severe irritation if 


Physics. 


Heating Effects of Radium Emanation. 

lo settle the question whether the heat 
emitted b radiul s directly connected 
wit the radioactivity of that element, or 
t, Messrs. E 


ndependent of Rutherford 


an H | 


lo win expe! ents Phe eatin el- 
fects oL thirt ! grams ol pure ra- 
bromid was first measured in a dif- 
ferential calorimeter. The radium bromid 
was then heated to a sufficient tempera- 


ture to drive off the emanation, which was 


condensed by passing through a short glass 
tube immersed in liquid air, and then the 
tubes were sealed off In testing the de- 
emanated radium, the eating effect di- 
minished rapidly during the first few 
hours: fell to a minimum corresponding 
to about 30 per cent of the original value, 


and then slowly increased again On sub- 
stituting the emanation tube in the calori- 
meter, the heating effect first increased 
for a few hours to a maximum corre- 
sponding to about 70 per cent of the orig- 


} =~ 


na heat emanation o the rad um, and 
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then slowly decayed with time. At any 
time after removal of the emanation, the 


sum of the heating effect of the de-em- 


anated radium and of the emanation was 


found to be the same as that of the orig- 
inal radium. ‘There is an exa varallel 
between the variation in radiating powel! 
measured by the a rays, and the heating 
effect. It is thus seen that the heating 
effect of radium directly accompanies the 
a radiation from it, and is always ] or- 
tional to it: and that more than two 


heating effect is not due to 


> 
all, 


the 
Ure 


thirds of 
the 


radium at but to the radioacti 


emanation which it produces from its 
This result accounts for the variation of 
heat emission with age, observed by the 


Curies. The amount of emanation from 


thirty milligrams of radi 
sufficient to 


cause a bright phosphor 


} 


the 


measure or to welgh. 


mee in tube. b it 1t was too sn al 


es¢ 
either to 


amount of heat emitted from the radium 


is thus enormous, ¢ 


emanation 


with the amount of matter involved. The 


results are explained on the disintegra- 
tion hypothesis, in which the heat is con- 
sidered to be derived from the internal 
energy of the atom. If, however, as held 


by some, radium gains its heat from an 


source, it would pe nec 


external! 
to suppose that less than one-third of the 


heat is due to the radium its 


that 
radium 


the other two-thirds are due to the 


emanation which is being con- 


tinually produced, and the power of which 


of absorbing from an external source de- 


cays with time. {bstracted from Nature 


(London), by El. Review. 


Electricity in Dental Extraction. 


From a paper read before an eastern 


dental society we note that the writer 
states that electricity is taking the place 


of gas and ether rapidly in dental ex- 


tractions. The current, he quotes, is 
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that of high frequency and is applied 


the lower jaw, where the operator de- 


sires to render it insensible by means of 
The 


claimed, feels nothing more than a slight 


apparatus. patient, it 18 


. ’ 
atlected 


eating of the parts In our 


method is much safer 


this 
ocaine and other anesthetics, that are 


irvely 


Educator. 


used by the profession. 


Roentgen Ray Tanning. 
It is 


stated from Cincinnati that ex- 


perimenting has resulted in the discovery 
a process of tanning, b means of which 

s can b ransformed into leather in 

1 short time by the use of the x-ra The 
des will be soaked in lime for the sepa- 

I n 1 fibers and r V f e 
as is done now When tl s en 
completed, whi $ ut 
four days, the | ies W e soa i na 
solution of certain chemicals, a part of 


the invention, lor about 


employed at pres- 


ent. Under the new system the chemicals 
absorbed by the hides during the two 
hours’ soaking are said to be decomposed 
by the x-ray in less than half an hour. 
After the hides have been soaked in the 
solution they are put on a highly pol- 
shed steel plate and a series of three tubes 


diffuse the ravs upon their entire surface. 


The \ 


minutes, 


remain in this state for about twenty 
when they are ready to finish as 


usual into enamel, patent leather or any 


desired article. The great difficulty which 


obtain a 


the 
ray sufficiently strong to penetrate the en- 
tire hide. 
of the other, can be “rayed” at once. 
that 
new process reduce the time necessary for 


Inventors met was to 


Now, twenty hides, one on top 
The 


inventor not only will this 


asserts 











of Radium. 
4 I ’ Adams, of New 
has presented to the New York 


History Museum a tube of 1 m of 300.- 
000 powel! This was secured thru Dr 
G r. WK t I rt of 
fany’s where, as well as at the Museum, 
. ; . ng ex! s have 
bee! eon pl stones a rystais, 
including the new Kunzit Working in 
exp ents t Dr. Kunz and Dr 
Charles Bask« f the U1 sity of 
North Ca na eve n ’ 
valuable disco n ni on wit! 
willemit By 1 ng m \ nat- 
ural W te, p erizer ) \ 

activ! wer rmer 


Cancer Cured by Radium. 
At a recent meeting of the Vienna 
Academy of Medicine } 


bauer read a paper giving 


Professor Gussen- 
details of a 
case of cancer of the hard palate which 
The 


patient, a man past sixty years of age, 


was cured by means of radium rays. 


had been repeatedly operated on without 
success, the disease recurring and render- 
ing necessary further and more extensive 
operations time. After the last 
operation, which occurred last fall, it was 
was decided that nothing further should 
be undertaken. At this time the indi- 
vidual was exposed to the radium rays, 
and a gradual and complete disappearance 
of the growth took place which up to the 


each 
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1.800.000 


- _— :, be placed 
hospital 


rities lor experiments on the alievia- 


m or f : . World and 


Radio Therapy. 


Medical 


sant tin . t wotay ry 


i 





What Can Be Done For Cancer? 
Dr. Emor Lamphear 


Sura. and Gyn., November) say 


(Amer. Jour. 
( s cancer is 
a purely local disease at its beginning and 


all cancers may be cured by early incision. 
England with her thirty-five millions has 
lives from 


treatment 


an annual loss loss of 30,000 
Various 


are discussed briefly, namely: 


cancer. methods of 


1. Excision 
(knife or curet). 

2. Removal by actual cautery. 

3. Destruction by 


etc.). 


by a cutting operation 


pastes (arsenical, 





IMERICAN 


1s THE 


introduction of destruc- 
the 


tL. Endermatic 


tive fluids into or around morbid 


growth. 
Use of x-ray. 
6. Finsen light. 


?. Solar cautery 

“Each of these has its advantages and 
disadvantages under certain conditions; 
each, perhaps a special adaptability to 
peculiar circumstances Common sense 
as well as surgical judgment must be ex 


ercised in the selection of the parti ular 


1 in each individual 


kind to be employe 


Special directions are given for the 


treatment of cancer of the face, tongue, 


larvnx, breast, rectum, uterus, et 


Cancer Following X-ray Burns. 
Apropos of the reports from America 
of the injuries to Mr. Edison and assistant 
in the use of the x-rays, we are again re- 
Mr. 
been 


minded of the unfortunate death of 


Blacker, whose widow has just 


granted a pension of £120 by the British 
recognition 


government. This is a tardy 


of Dr. Blacker’s treatment of the king 
for rodent ulcer. His majesty recovered, 
but Dr. Blacker died, not, perhaps, from 
the direct effect of the rays employed in 
treating the royal extremities, but rather 


to his devotion in treating a large number 


of cases connected with the hospital. 


There are now a considerable nurhber of 
cases on record of cancer developing at 
the site of x-ray burns. It is curious that 


the most of these cases were epithelial 
growths, the kind of cancer in which the 
x-rays are especially valuable.—Medicine. 

X-Ray and Light Research.—<At the 
last session of the legislature $25,000 was 
appropriated to the University of Penn- 
sylvania for a laboratory for 


light 


x-ray re- 


for Finsen apparatus 


search and 
The department will be connected with 
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the University Hospital. It is planned to 
build a laboratory in connection with the 
Agnew pavilion. Dr. Henry K. Pan- 
coast, assistant instructor in clinical sur- 
gery, and assistant demonstrator of sur 
gery, will have charge of the department 
It is the purpose to establish a very com- 
plete Finsen light plant, with the pros 


pect of undertaking the first extensive ex 


pe riments conducted in this country DY 


this 


method in the treatment of diseases 


skin. Jour 1 Vv. i 


or the 


Radiotherapy in the Treatment of 
Ozena.—Adolphe Casassa says that four 


bacilli have been described as 


species of 
specific to ozena, but so far treatment by 


antiseptics and by serum therapy has 


Professor Dionisio has 
reported the result obtained in six 
There 


and 


proved valueless. 


cases 


was rapid 


by the use of the X-ray. 
the 
and prompt disappearance of 


diminution in secretion crusts 


the charac- 


teristic odor, even in cases that had 
proved rebellious to all other treatment, 
More recent reports have brought the 


number of cases improved up to twenty, 


The author in his own experiments ob- 
tained such excellent results that he can 
only conclude that radiotherapy is the 


first and only rational treatment for this 


offensive and troublesome disease.—Revue 


Internationale de Thérame Physique. 


October 1, 1903 


Legal Status of the X-Ray. 


Hon. W. W. Goodrich at the meeting 
of the Medical Association of New York 
State delivered an address upon this sub- 


ject. Decisions of the supreme court of 
Colorado and Tennessee place x-ray pho- 
tographs upon the same basis as ordinary 
photographs of the surface. The photo- 
graphs must be verified by an expert of 
With 
holds as in, 


known qualifications. regard to 


x-rav burns the same rule 























Radio-Therapy. 
Dr. 4 D. Center, Quincy, | (/nt 


j 7 Ss) l (dctober Luo . 47e 
ports a number ol cases treated | X-rays 
I Ss practice I ding pus | é 
) cal n reoma | em 
ema, hypertrichosis cosis, nD s, lichel 
} I pruritus f tosis I f 
with varie ecess. |i se of 
I ertrichosis the r recurre I x 
riantiy than betore Tw ises | K 
vere pl cure | everal 
si ) carcinoma autoint cat ae 
( ( i! 1 latal termination was pl! 


X-Ray, Lightand High Frequency Currents. 
Dr. B. H. Boggs, New York 





eting of the Medical Society of Penn 

e il l Senter eT » 190 said that 

\-Pa es not cause metastases n 

noma but rather prevents them. Of 

{ 

twel eight cases of pulmonary tub 

Sis, TWO We parentiy cured Of five 

ses of tuber ir growths thre were 

cured ; of twenty cases of lupus all but two 


(which were probably syphilitic) respond- 


ed to X-rays Caution is necessary in 


Finsen Light. 
Detroit (A 


1903). de 


Dr. R. H 
Jour. Homeopathy 
Finsen ray 
fact that F 
intensity of the light 


stevens {mer 


October, 
calling 


nsen depends 


scribes the apparatus, 
attention to the 
and not 
The 


the most bactericidal 


upon the 


simply upen the ultra violet rays 


ultra violet rays are 


but have also the least power 


»f pene- 


tration. Dr. Reyn, one of Finsen’s as- 


sistants, has perfected a similar and 





Future of the Roentgen Rays. 
ly / | I’ neq 
\ s (Oct er. 1908 1) Walthay has 


‘ | ‘ 

; F ’ 
Se USCS ira supe! 
rove S 

" . - 
i 

i S ( ‘ 
ma { - glands n 

t “ i! i 1 1 es ol 

: l ny 

othe . i iseases ‘ 

' —T¢ j i a 

i i 

sis { R . 
able ( 


~ } aT S ne yy » « n 
servat as ! i It seems 
t us that \ ( provements n 
technic wi il ng ra Tected, 
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I cum nh wW ( ( n s | en 
proper oked aft we e eve rea 
son to expect i 118 SCs the st ymm- 
cl itest Cs, Ss { i | bones 
W < nea;riy imenab x i treat 
mie is I : it are the surface 


cneaper apparatus re ng one patient 
at a time This lamp requires twenty 
amperes, and is placed much nearer the 


patient so that it is just as effective as 


the larger lamp. The light from it will 


kill bacillus prodigiosus in less than a 


second. Dr. Stevens Fin 


sen’s report on 840 cases of lupus of which 


quotes from 
695 were greatly bene fited if not entirely 
cured. In lupus erythematosus out of 


been cured. 


irteen have 


fortv-four cases 101 
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Epithelioma cutaneum, twenty-four cases, 
eleven cured. Acne vulgaris, twenty-five 
cases, eleven cured. Later results in sim- 
ilar cases have been even more successful. 
Violet Rays in Treatment of Tuberculosis. 

Dr. J. Mount Bleyer, New York (Med- 
ical Brief, November, 1903), finds ,that 
violet rays from the electric are rank as 
one of the greatest tonics in bacterial dis- 
Of sixty cases of tuberculosis he 


eases. 
reports forty cured and the disease ar- 
rested in the other twenty. This treat- 


ment must not be given homeopathically. 
less than half an 
Good car- 


Exposures must be not 
area. 
Along with this 


hour over the selected 
bons are very important. 
treatment hygienic food, fresh air,exercise 
and such will 
cure 75 per cent of tuberculous patients ; 


remedies as are indicated 


the cure being partial or complete, ac- 
cording to the pathological condition then 


present. He prefers concentrated sun- 
light where this can be obtained. The are 


lamps should have no lenses whatever, as 
glass is nearly opaque to ultra violet rays. 


The Solar Cautery. 

Dr. O. V. Thayer, in the Pacific Med- 
ical Journal for September, contrasts oth- 
er methods of treatment for malignant 
growths with his solar cautery. He states 
that during the last thirty years he oper- 
ated more than 2,000 times with:concen- 
trated sunlight and has yet to find any 
case of injury from it. “Unlike other 
caustics and cauteries, it can be applied 
to delicate membrane or tissue; and in- 
flammation following its application is 
surprisingly slight and of short duration. 
The pain subsides immediately upon re- 
moval of the lens. Blistering is avoided, 
as the burning is carried beyond that 
point. The abnormal tissues are carbon- 
ized. In the treatment of all morbid 


growths these must be fully destroyed. 


X-RAY JOURNAL. 
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Upon this depends the success of the oper- 
The tissue must be thoroly desic- 


ation. 
cated before cremation takes place. If 
the solar heat is applied for more than a 
few the fat in the 
tissue is melted and effusion of serum is 
increased, preventing further destruction. 
After waiting for a short time for the 
part to cool the application is renewed, 
time to until 
The part is then 
dressed so as to thoroly protect it from 
In three or four days carbonized 


minutes at a time 


and continued from time 


the job is accomplished. 


the air. 
material is thrown off leaving a healthy 
sore, which is treated as any ordinary 
wound. The resulting cicatrix is 
slight.” He that 


little pain, less treatments are required, 


very 
claims there is very 
there is less constitutional disturbance and 
greater probability of cure than by other 
methods. 

Effect of Light and Heat Rays on the 
Temperature ofthe Skin.—An interesting 
series of observations have been in a series 


of about one thousand cases with the aid 
of Herz’s apparatus, by E. Sommer (Berl. 
klin. Woch., October 5, 1903). 
paratus is essentially a differential 


This ap- 
air 
with an alcohol 


thermometer, furnished 


manometer. Incandescent electric lights 
in blue, red, yellow and green globes were 
about 10 
em. from the skin for a period of ten min- 
It was found that the skin 
chronically inflamed joints was lower than 


employed, the lamp being held 


utes. over 
on the healthy side, unless an acute ex- 
acerbation of the process was present, in 
which case the relations were reversed. 
Under the influence of warmth and light 
radiation the temperature of the side 
treated always. rose above that of the other 
side ; but there were certain cases noted in 
which the temperature after exposure to 
the rays was less on both sides than before. 
Radiation of this type does not produce 
a reaction in the sense of a cooling, with 

















or three hours the relations change, the 
side exposed seems colder than the other 
a condition which is apparent e to th 
reaction rise n the s ew was no 


k ns | vers e «ace ere t} it ni- 
u , met! nilin, when cor ed wit 
copa class rnisnes C PPT YW ; 

lows 01 i-\ st ss thru 


Electro 


Electricity in General Practice. 
Dr. W. B. Neftel, New York, in 
Me J ul Ri ord, Novembe r 28, 


briel Summary oI the development Oi elec- 
I 


gives a 


{ 


describes a number of 


cases in which electric treatment has been 


, 


of the highest value in his practice. H: 


speaks also of the very great value of the 


electro diagnosis in many otherwise ob- 


He uses merely the galvanic 


and the 


scure Ci 


current faradic machine, two of 
the simplest forms of apparatus which are 
of by any physician, and 


method of 


easily made use 
gives in detail his treating 


the 
nerve, pneumogastric nerve, spinal cord, 


motor nerves, brain, sympathetic 
and neuralgic and other conditions. 
“The apparatus 


should be left to the specialist, neuro- 


costly, complicated 


pathologist and electro therapeutist for 


therapeutic purposes and scientific re- 


searches.” 





y 


A Lightning Conductor.—An interest- 


St. Louis 


Globe Democr “Some kind of a me- 
morial should be presented to the engineer 
( e cog on Pike’s Peak. 
Being st1 yy lightning and stripped of 


his clothing, he calmly attired himself in 
du- 
ties. We must ever feel an unquenchable 


inu¢ d his 


1amiration rs sprigotiy nconcern. 
It is quite cus when struck by 
chtning to n t Ss yut it; 
to demand the services of everybody in 
e neighborho« r resuscitation 
nd to bring the business we may have had 


Therapy. 


Treatment of Pulmonary Tuberculosis With 
High-Frequency Currents and Inter- 
Laryngeal Injections of Antiseptics. 
alternat- 


High-fre quency, 


ing currents hi 


} } 
. , ; tial 
iow-potential 


ive been used by Dr. J. 


Cunningham ilmo- 


> + ” +5 
Bowie for treating 1} 


with some degree of suc- 


uberculosis, 
He 


° 
current ol 


nary 


found that the passage of a 


cess, 


electricity thru toxins con- 
their 


greater the volume 


siderably modified and annulled 


toxicity, and that the 
of electricity used the more quickly this 
that 


of value in the treat- 


was accomplished. He concluded 
electricity might be 
ment of phthisis or other diseases where 
bacterial toxins had to be contended with. 
For this which 


would develop a fairly large current at 


purpose an apparatus 
a high frequency was necessary, and this 
apparatus should make it possible to regu- 
late the frequency, the voltage and the 
current at will. An apparatus of this kind 
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was constructed and has 


number of cases, the results of which he 
gives Almond oil, containing iodin, thy- 
mol and other antiseptics, was used for in 


tralaryngeal injection. The current density 
the 


voltage from fifty to seventy, and the time 


varied from 300 to 800 milliamperes ; 


of application from ten to twenty minutes. 
The arrest of lesion was brot about by 


this treatment more quickly than by 


the use of antiseptic oils alone, and the 
author’s experience shows that the high- 
frequency current promotes healing Ab- 
stracted from the Lancet (London). Octo- 


he r 31. hy Electr. Ri t. 


Some Principles on which is Based the 
Therapeutics of Electricity in Nervous 
Diseases.—A. LD. Rockwell that 
the many physicians are 
disappointed in the 
(1) 


physics and physiology of the method em- 


believes 
reasons why so 


elec tri al 


the 


results of 


treatment are: Ignorance of 


ployed. (2) Imperfect technique. (5) 
Failure to appreciate the differential in 
dications for the use of the various modal- 


He then 


presented by various common maladies so 


discusses the conditions 


ities. 


far as indications for the employment of 


electricity are concerned. Concerning 


true neuralgia, he notes that pressure in- 
variably increases the pain, while in 
pseudo-neuralgia it often affords relief. 


In these cases the local application of the 


cathode is to be pre ferred to that of the 


anode. Not only this, but the faradi 
current itself is peculiar effective in 
such cases, and will give relief when the 


galvanic utterly fails —N. }. Med. Jour. 


Heat Radiation of Incandescent Lamps. 
Fischer (Zeit. { Beleucht July 13, 
20) gives the results of a scientific investi- 


vation, mm order to ascertain ow mue h of 


thy the the 


current appears in 


energy ol 


heen nsed in a 
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form of heat and of light in the ordinary 
For 


an incandescent lamp of 


incandescent lights these experi- 


ments he used 
110 volts, having resistance, when cold of 
300 ohms. The heat energy was measured 
by a thermopile, and the light energy by a 
tables of re- 


prism-photometer. Several 


sults are given, showing that by far the 
major part of the electrical energy is con 


With a 


amp. the author finds 99.82 per cent ap- 


verted into heat. current of .317 


pearing as heat and only .74 per cent as 
light, the latter gradually rising to 26.5 
per cent when the current had increased 
to .718 amp.: the lamp was then giving 


about 32 Under the normal cond 


cp. 


tions of the 16-cp. lamp, the author found 


85 per cent as heat and 15 per cent as 
light. with a current intensity of .621 
amp.—E/. World and Eng 


A Method of Reversing Influence Machines. 
When 


itv of an 


the poi 


the 


desirable to reverse 


influence machine, usual 


method of procedure is to ground both 
the few 
} 


in the opposite direction, then remove the 


terminals, machine a turns 


rive 


grounds and start the machine normal! 


The effect of 


certain, and 


this operation is 
Herr .J 


which is 


R. Januszkiewi as 


devised a system more reliable. 


In this one pole of the machine is 
the 

The 
then revolved in the normal direction, and 
if the 
polarity of the 


nected electrically to nducing plate 


for the pole. machine is 


OF} posite 


connection then he broken. the 


machine will be found to 


be reversed. If the machine is running at 


a fair speed, but a momentary connection 


is needed, while if it is running slowly, it 


may be necessary to leave the connection 


) 


for ten or fifteer'seconds. Care should be 


taken that good electrical contact b« 
Translated and abstracted fron he 


Phusikalise he Zietschrifi ] rwensic). Octa- 
ber 15 for Electr. Re 


made. 


; 














A Study of Light. 





and diffracted, 


bound to notice them as light. 








Ultra Violet Light. 


Uv 

‘ \ | c 
t | x aif ‘ oy " ’ 
T Pas } ‘ = 1) er? ~ 
thy . vit s e kinds. then 
the wt that - il ! 21p sim 
1) demonstrates " ' g { = 
nyvs ' sense cht 

It as a ~ ~ é ‘ 
mais ! i | wel _ ng =f) 
ng suc ors ‘ at is, that 
their eves are affect those rays of 
oh reirany I viii yam 
pression of ott on the eves of 1 


M. Biot has, it would appear, found that 


some such effect is produced by rays upon 
the eves of some of the light-roving anl- 
mals by ravs invisible to us. This may be, 


that which 18 coloriess to us when we come 


from the sunshine into it 1s found, after a 
ttie time, when the enticular arrange- 


ment of the eye has been adjusted to the 
required condition, to produce the sensa- 
tion of tolerable light. May we not, there- 
fore, explain on the same principle the 
power which the cat. the owl, and other 
animals possess of seeing in the circum- 
stances we might regard as darkness 

At the extreme end of the spectrum, 
bevond the violet. we have these waves 


whi h are ca led nvisipi ny reason of 


being of too small a size to affect our 
eves DV direct vision and these very ones 


interest us at present mostly on account 
of’ their special therapeutical value, and 
other physical properties that the pos- 
sess. They are known to be active in 
producing certain chemical effects, not- 
ablv the photo-chemical Oo! photographi- 
eal. They also produce certain physio- 
logical effects on animal and vegetable 


tissues, they active Drovonke n certain 
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bodies the property of shining in the dark, 


yhosphorescence and fluorescence, and, 
I I 


lastly, they have certain electrical prop- 
erties. These waves have earned for 
themselves the names of actinic, photo- 
graphic, or ultra-violet. 

Theoretically we know the extreme 
probability that rays in a beam of light 


will scatter if the beam passes thru a 


prism, and we find in practice that when 


a beam of sunlight is passed thru a 


prism the rays are so far scattered as to 
produce a spectrum very much wider 
than the original beam, and made up of 
a series of differently colored bands of 


light, of which the first is a red band, 


the next an orange one, the next a yellow, 
the next green, the next blue, the next 
indigo, and the last violet. Now we 


learn in regard to the spectrum, as Pro- 
fessor Stokes first showed, that when the 
spectrum is allowed to fall on certain sub- 
stances, a band of colored rays, called the 
ultra-violet rays, becomes visible, beyond 
the violet band which is ordinarily seen ; 
and also under similar circumstances a 
band of ultra-red rays is sometimes visible 
beyond the red band which is ordinarily 


All kinds of light 


spectrum are comprised between the ex- 


seen. in the visible 
treme red at one end, and the extreme 
violet at the other. Their wave lengths 
have been computed, and vary between 
about 32 millionths of an inch (extreme 


red), and 15 millionths of an inch (ex- 
treme violet). But besides these waves 
of various colors between those limits, 


which are visible, there are other waves 
that bring no sensation to our eyes, which 
are called and 
We have found that the greatest 
possessed by 


invisible, yet are light 
waves. 
luminosity to the eye is 
length of about 22 
0.00055 of a 
heating effect 


10 millionths 


waves having a wave 


millionths of an inéh or 
The greatest 
: 


occurs with waves of 


millimeter. 


about 
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of an inch, or 0.001 of a millimeter. The 
greatest chemical! effect occurs with waves 
of about 1614 millionths of an inch, or 
about 0.00041 of a millimeter.’ 

There are diversities of opinion re- 
garding some of the physical, physiologic- 
al and therapeutic behavior of the ultra- 


According to man) 


iltra-violet 


violet light. experi- 


ments, it is found that th 


light is made visible to us in many hun- 


dreds of ways. Amongst the reliable 


ones, the spectroscope and its photography 


tell us how long the extreme end of the 


We 
in 


ultra-violet extends in the spectrum. 


also know that the ultra-violet exists 


different degrees of intensity as we go up 
in the scale—or its spectrum. 


kinds 


Fluorescent materials of many 
give proof of the presence of the ultra- 
violet light, when these substances are 
subjected to it. There comes up a great 


question before us, tho I am now of the 
belief, from my own study, that the invis- 
ible light most active in producing the 
highest degree of physiological, physical 
and therapeutic results begins at the blue 
end of the spectrum, and becomes more 
intense at the ultra-violet. How far up in 
a question which is ' 


the scale it extends is 


not yet solved. The ultra-violet seems to 
be the most active, possibly at a short dis- 
and 


still 


tance or degree above the violet end, 


thence becomes less and less as it 


’ 


*There is an assumption that the 
measured by a particular chemical reaction, 
viz., the darkening of chlorid of silver, if a 
different reaction, say, for example, the dark- 
ening of ferro-prussiate salts (“blue print,” 
which are much slower for giving a reaction) 
were taken as a basis of measurement, the 
maximum effects would be found to occur at 
some after point in the spectrum.” Prof. Syl- 
vanus Thompson, “Visible and _ Invisible 
Light,” Macmillan Co. 1897. 


effect is 


"A table of wave lengths, and frequencies of 
all kinds of light from the lowest—ultra red, 
up to the highest, 
here. 


ultra violet-—has been added 
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804.6 
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837.7 
871.8 
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912.6 
942.9 
943.5 
954.1 
967.4 
967.6 
967.7 
984.5 
993.0 
993.3 
1002.0 
1017.6 


1485.1 
1621.6 


3000 








( t resear s SY t tne erl- 
cidal power was Ss maximum in the 
blue-violet region and extended for an 
unknown distance into the ultra-violet. 


This observation is of mportance in 


connection with lication of light 
to therapeutics. agree with these re- 
searches from my own observations. 

We have the same example, and many 
| dis- 


experiments bear us out, to a shor 


ance into the ultra-red, then, after that, 
we have less and less use for it as a thera- 
peutic agent. In other domains of science 
both these extreme rays have their sig- 
nificance and experimental uses. 

We should take these facts, now, as far 
as our knowledge of the subject allows 
us, as a safe basis to go on in our thera- 
peutical application of these rays, until 
the future holds out a more positive ex- 
perimental proof of the therapeutic 
efficacy of those still higher refrangible 
rays. 

I have no doubt that I shall find some 
who will differ from me on these points, 
but from the many experiments that are 
already recorded I have come to these 
conclusions. In the papers to follow, I 
propose to cite from the various noted 
physical experimentalists their own ac- 
counts on the ultra-violet light, in order 
to help me to convince those who have 
doubts from a number of directions as to 
certain known laws which the ultra-violet 
rays should obey. My own experiments 
will follow, giving some important new 
discoveries on these ultra-violet rays. By 
following out this plan of collecting to- 


gether the most important facts known to 
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others, and adding them to mv own, the 


reader will be able to judge and compre- 
hend the many valuable points ready to 
be intelligently applied in the practice of 
medicine. 

Another 
How 


pe utical and physiological effects 


question which confronts us 


is this: to establish the true thera- 
by com- 
bining the different rays of the spectrum 
into one, or in their separated and isolated 
state from the infra-red state to the ultra- 
violet, or even more refrangible state ? 
This is a ripe hour to call the attention 
to the experimental therapeutist and 
Also we 


that dosage of any of the isolated lights 


physiologist. must not forget 
of the spectrum will require some thot, 
each one of them separately, as well as the 


combination of all of them together in a 


mixed state. The quality and quantity 
of the different rays must also receive 
careful consideration. From what I have 
learned by experiments, I am well satis- 


fied that these are some of the salient 


points requiring further careful experi- 


menting. These questions are the coming 


themes for solution, if we wish to apply 


light intelligently. 


If we desire for experimenta 


purposes 


to separate the waves which can produce 


one of these effects from those which pro- 


another, there are several courses 


Let 


duce 


open to us. us begin to siit out the 


ultra-violet waves from all other kinds 


our method begins by the use of prisms 


which will disperse the waves, and sort 


them out into a spectrum according to 


We may also accomplish the 
diffrac - 


their sizes. 
same thing by making use of a 
tion grating to produce a spectrum; also 
we may employ as a means of sifting 
different that 


the power of absorbing waves of 


sheets of substances have 
one sort, 


This 


when ap- 


while transmitting those of another. 


method was found a good way 


for by a red 


using 


plied to visible 


rays, 
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colored glass it was possible to cut off 
all the other colors, and leave only the 
red. It is much to be regretted that no 


perfect filter screen exists that will cut 
off all the visible rays, yet allow the pass- 
the 


that glass 


ultra-violet waves. 1 have 


found which is tinted a deep 


violet color with manganese, or with man- 
ganese and cobalt, serves very well to cut 
off most the visible light, while transmit- 


ting a fair proportion of the ultra-violet 


waves, mixed with some violet light.” 
The fact has been long known to me, and 
my experiments were satisfactory on that 
point, and found that blue glass for mar 

purposes is good enough “It is said, 
unfortunately, that every kind of glass 
cuts off the extreme part of the ultra 
violet light: even the lightest crown glass 
tho moderately transparent to waves of 
15 millionths to 11 millionths of an inch 


long, is totally opaque to all waves smallet 


than 11 millionths, while dense flint ql: 
(containing lead) is opaque to everything 


lhionths 


hevond the wave length of 13.3 m 


of an inch. Hence, for experiments on 
ultra-violet light, it is expedient not to 
use glass ienses or prisnis, prov ded some 
more transparent medium can be found 


Happily, both quartz and fluor-spar ar 
much more transparent to ultra-violet 
waves than glass. Quartz transmits then 
down to 8 millionths of an in ind 
fluor-spar down to 8 millionths 

This same stand is taken by most 
physicists, but it is not altogether correct. 


tube of anv given shape or 


A vacuum 


size is exhausted by means of an exhaust 


pump to a point below a Geissler vacuum ; 


and when a purple violet color is coming 
the tube should be sealed at that 


Al) my 


hundreds) 


into view 


point of vacuum and removed. 


experiments (which are in the 
showed that such a tube became capable 


Prof Light.” 


1897 


Sylvanus P. Thompson, “On 























rays were put, like with the flr 


mad 0 


arium or Willemite. 


screen 


f platino-cyanid o 


uor- 


gave a highly fl 


‘ : 
scent exhibitio even fluorescing thru 
ne-elighth inch to one-quarter nch of 
viass ienses 


Several photographs were taken by 
means of these ravs with a camera in a 
dark roon s gave a good test fo 
the rays as to their quality, showing that 
these active chemical rays, which ar 
known not to pass thru glass, made a fin 
mpression on the photographic plat 
Even if the sensitive side of the ite is 
} aced lacing the nner side 0 the 
came! ind the plain side of tl] gviass 
toward the ens ne tra-\V et oht thus 
issing first thru the glass lens, and hence 
to and thru the glass of the plate in orde 
» reach the film, a good picture was a 
ways the result 

his again shows that glass is not an 
entire obstacle to this class rays, as 
generated in these tubes Exploring th 
spectrum with these ravs. we find that 
they occupy a space rh up in the ra- 

eT regio! 


Piffard, of New 


ven 


experiments 


their applications 





I take the liberty to from his last 
tho I do 


of the st 


quote 


contribution," not a with his 


OTe 


view that the power rays to pene- 


glass nil. Others make similar 


trate 


but, 


assertions, but, nevertheless, this class of 


‘For detail explanation “On Fluorescence,” 
ly number Medical Examiner and Prac 
Study on Light,” a series of ] 
Mount Bleyer, of New York 
Praxis, by Piffard, 
Rec Marcl 190 


articles, 
1903 


D., 


rf 
Henry G 
rd 


Dr. J 
M 


cal 








test means ot whi elr exist or 
ibsence i e read ascertains 1 
test mentioned by ma writers is it 
performed uid of t electroscop lf 
i goldleaf electroscope charge wit 
negative electricit th, note neal 
“ discharg t t arge : 
tive they do no Te t ‘ st 
on\ ent test we I PY i resence 
of the ultra-violet rays that is known t 
me is by means of the mineral Willemit 
1 silicate of zine (ZnSiO,), which ex- 
posed to the tra let rays exhibits a 
eautiful greenish fluores Ce If. how- 
ever, a thin pie class, as an ordinary 
spectack ens ‘ Ost etweel ( 
ravs and the n era luorescens n- 
stant! aisappears, showing is read 
stated, that the ravs t traverse this 
mediun If, however thin quartz plate 
e substituted for the glass. the fluores 
cence again Deco! Ss appar 1 

‘If we now expose a piec Willemite 
to the x-rays it w luoresce as before 
but the fluorescence w persist even if 
glass be interposed 

Dr. Leduc, of Paris, observed another 
source ot ultra-violet rays whic he 
found, came off from the negative end of 
a Geissler tube. Professor Piffard found 
that if a piece of Willemite be placed at 
the negative end of such a tube it fluo- 
resces, though not vividly, but he savs 
‘This phenomenon is puzzling in view of 
the fact that the ultra-violet rays are not 
supposed to traverse glass, and if it, in- 
deed, be those rays that have induced 


fluorescence, they must 


ated outside of the tul 


“ 


electric stress. th. of « 


W 


hee n 


nave 
and he 
ours 
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bility that they are not ultra-violet rays.” 
This expression of opinion by Drs Piffard 
and Leduc has some weight, but is not 
conclusive. 

I found 


certain degree of vacuum give 


that all vacuum tubes at a 
off ultra- 
violet rays and x-rays. 

I am convinced that what is seen in the 
form of fluorescence in the low exhausted 
fluorescence, but x- 


Dr. A. 
this 


Crookes tube is not 
rays of a low degree. Goldham- 


mer strongly advocates view; he 


says: “The tendency at present is to be- 
lieve that the x-rays are waves of ultra- 
violet light of much smaller dimensions 
than any that 
tected.° Professor Roentgen’s reasons for 
believing that the new radiations discov- 


have been hitherto de- 


ered by him were not those of ultra-violet 
light were as follows: 

“(a) The 
in passing from air to water, bisulfid of 


x-rays suffer no refraction 


carbon, aluminum, rock salt, glass, zinc, 
etc. 

“(b) They are not regularly reflected 
by known bodies. 

“(c) They cannot be 


known means. 


polarized by 


“(d) The density of a body apparently 


more than other factor influences 


their absorption. 


any 


“If the x-rays are very short transverse 
of lig 


waves ht, which are top small in 


comparison with unevenness of highly 


polished substances to be regularly re- 


flected or polarized, b and ec can be ex- 


? 


plained. When we consider also the phe- 


nomenon of anomalous refraction and 


dispersion, the behavior of the so-called 
x-rays is not so remarkable. Certain sub- 
like 


anomalous 
like glass exhibit 


stances, fuchsin and anilin, exhibit 


refraction, -while substances 


normal refraction, the 


*Annalen der 
1896 


Physik und Chemie, No 4. 
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violet rays being more refracted than the 
blue rays.” 

In certain cases of anomalous refrac- 
tion and dispersion, the amount of refrac- 
tion refraction diminishes as 
the length of the wave grows shorter." 


therefore that 


(index of 
Goldhammer concludes 
as c can be thus explained by anomalous 
refraction and dispersion, together with 
the hypothesis that the x-rays are ordin- 
ary transverse vibrations of the ether, 
such as constitute ordinary ultra-violet 


light: “The wave length of the x-rays is, 


however, much smaller than those of any 
hitherto observed ultra-violet light.” 

By numerous experiments I found 
some very peculiar incidents, which agree 


in many respects with those of Geidham- 


mer. If the hand or finger, or any metal- 


1) 


lic or other substance is held directly 


} 


against one of my ultra-violet tubes, the 


fluorescence which appears over the en- 
tire tube will immediately be deflected to 
one concentrated point. If a platino-cy- 
anid screen then be placed against the de- 
flected point in a dark room, x-rays will 
I am satisfied that all 


show themselv« s. 


vacuum tubes of either high or low kind 
will give off x-rays, whether an anode is 
fixed within or not. The higher the elec- 
tro motive force employed in experiment- 
ing with these vacuum tubes, the larger 
quantity and quality of the x-rays will be 
found to exhibit themselves. 

I increase the efficiency and regularity 
of this ultra-violet tube by placing it in 
circuit either to the static machine orto 
the induction coil, and attaching a simple 
apparatus which is made up of multiple 
gaps. These multiple gaps increase the 
electro motive force of the current to an 
enormous degree. feels al- 
most the same as from a high frequency 


The current 





"John Trowbridge, S. D., “What is Electric- 
ity?” New York, D. Appleton & Co., 1896, 


[he International Scientific Series 








cv ~ ) ~ ~ ‘ 
al i ‘ 

y | ; . + 
| ~~ ~ ‘ c ~ ‘ st 
i 


res ad increas : i : i 
} : Nothing " prove the 
{ 1 ! ss ns so n is a prac- 
; 
tica no! ition W t Vac I 
tulx ha S tior f ‘ 
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apparatuses I ) of 1 n S ar- 
y } . m 4 oe 4 } 
inves is Sf cu ) C- 
tween the sitding poles o inv stat ma- 
chine | irking distance is arranged 
bys ading apart the rods which t en gives 
any §! spar etwet the rods and the 
center Da on the spark gap, trom which 
tne secondaarv impuises are then directed 


down to the grade multiple gaps, which 


are separated a twentieth of an inch or 


more These small graded sparks occur 
between the rings, which are mounted on 
a glass rod, and so connected that as 


many may be thrown into the circuit as 
wanted. The result attained by such an 
} 


ev give the finest 


arrangement is that t 


impulses, mostly all of a high f 


frequency 
quality. These multiple spark gaps are 


enclosed in a hard rubber case, making 


Dr. Harry W 1 in 
I esi t rays I 
Ll! e most ne- 


tients skil ift ex sure. 
It - ‘ foc} 
L Ca ‘ ) l S isn- 
mit al me \ 0 est exper- 
‘ ) rt se Tavs st the same 


of tubes differs o1 s in attern ; 
the \ lu! s alW s 1 S I ife 
fa) T ‘ 7 he < y ~ ‘ 7 " OT ted 
ior hours wit it tion to its 


CoO for some Tin T \ y s TAs d, 
madi the wliza-vielet rays become changed: 
so in order to o } { 1 standard 


} ) 


lower the vacuum and to bring the ultra- 
violet rays back to their original state. 
While this article was in preparation I 


still continued 


‘xperimenting 








3u THE 


produce the best possible ultra-violet tube, 


which would yield at all times the largest 


quantity and quality of ultra-violet rays, 
and hold its vacuum permanently with 
out variation. Mr. Machlett and myself 
have now produced a tube which has all 
the best requisites embodied in its con- 
struction 1. however, regret that | was 


just too late to reproduce an illustration 


of this latest model. \ few words will 


suffice to explain the most salient good 


The 


or electrodes 


points. tube has no leading inlets 


within the vacuum. I'he 


elec trodes are made of simple brass band 


contacts from the outside, and the vacuum 


is reached by induction. These essential 


points give the vacuum a long life. 


| bring this new method of generating 


ultra-violet rays to your notice. I do so 


with the assurance that | am the first to 


make known the fact that these rays, as 
[ have produced them in vacuum tubes, 
possess many advantages and no disad- 
vantages as compared with the most costly 
lamps and complicated accompaniments. 
There are many different classes of lamps 
for generating these ultra-violet rays, but 
I believe there is no lamp which will give 
a better quality and more quantity of 
light 


It is with this introduction 


ultra-violet than this modified 
Crookes tube. 
that 


ance, with a faith and hope that if 


this vacuum tube makes its appear- 
will 
prove itself as I present it. Later on I 
shall take up the study of the physies of 
the vacuum tubes, which will give you a 
close insight into its laws, et 


and | 


mv colleagues for 


My experiments are finished, 
turn this tube over to 
further clinical experience in the various 
diseases in which the ultra-violet rays 
are made applicable. 

These vacuum 


(Mount 
on the market, and 


ultra-violet generating 


tubes Blever’s) are now found 


made for me in my 
own patterns and sizes to suit almost all 
M. FE. Machlett & Sons, 143, 145 


wants. 
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and 143 
taken 


this character to such a 


Kast Twenty-third street, have 


much pains in bringing a tube of 


successful 


Issue, 


| am indebted to them for their aid, 
Friedlander & Co., Chi- 


that 
and also to R. 
cago, Ill. 


For many scientific researches there is 


no doubt that quartz and fluor-spar have 
their prominent places, but for therapeu- 


tic purposes these ultra-violet vacuun 


tubes enough of the qualit of 


possess 


transmitting the ultra-violet ravs thru 


the walls to warrant their reception as 


most welcome instruments | will refer 


to them later. 
transmitting 


Quartz has the power of 


the ultra-violet rays far more completely 


than glass. If, therefore, the glass lens 
and prism of a projection spectroscope be 
replaced by a quartz lens and prism, the 
ultra-violet part of the spectrum is ren- 
dered much brighter, and is extended still 
further than before. 

The 


whose authority lends much credit to such 


existing view among physicists, 


views and opinions, is that ultra-violet 


rays are obstructed by glass. | have, how- 


held 


upon expe rimental 


ever, for several years. and based 


upon authority and 


research, that the ultra-violet rays do pass 


thru glass. The reader must bear in mind 


that my work resulted from the discovery 
of Hertz, that the kathode rays might be 


transmitted to the outside of the gener- 


ating discharge tube. Passing from 


these introductory remarks, the charac- 


teristics of the several variety of tubes 


that 
made use of several kinds during my ex- 


I employed will be explained. | 
periments, but soon settled down to one: 
the essential elements of which are shown 
A tube of the kind seen 


and 


in the figures. 


in the illustration was made con- 
nected to an exhaust pump and the air 
was until th ’ 
made itself visible on tests. Opposite the 


kathode | 


removed ultra-violet ray 


constructed a window which 
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consisted of a thin slice Ol disc ol 


quartz, 
secured fast by several methods, either of 
which was sufficient to hold the quartz 


| 


disc in position. It 


The 


( the 


is called a quartz 
this 
Ultra 

The 


ordin- 


window. greater dis- 


Mount 


was made of 


part of 


tube Bleyer 


charge 
\ iolet 


anode 


glass. 


the 


Tu  ) 


was made from one of 


| x-ray 


ary aluminum discs, seen in a 


tubes, and sealed within the discharge 


tube. The anode and kathode were place d 


at equal distance, so that the ultra-violet 


rays were equally distributed. The win- 


placed in the center of the tube, 


dow was 


which is observed plainly in the illustra- 


tion. The different tubes gave equal r 
sults. I found that these ultra-violet rays 
tests known equal quality 


gave to all the 


thru the glass window sides as thru the 
com- 


dif- 


quartz window. Side by side thes 


parisons were made, and hardly any 


ference was possible to be dete ted. 


These window tubes (Mount 


quartz 
Bleyer’s) will be placed on the market for 


sole benefit of those who desire to 


the 


have and are desirous of 


(Machlett & Sons, 


quartz lenses 
testing the difference 
New York ) 

But the 


trun 


ultra-violet rays of the spec- 


can be seen without the intervention 
of any fluorescing substance thru a glass 
or, still better, thru a quartz prism, if the 
bright the between B 


and H off. 
With feeble illumination its color appears 


part of spectrum 


(Fig. 8) be earefully shut 


indigo blue, but with light of greater in- 


tensity it is of a bluish gray tint (laven- 


The 


arily escape observation, because they pro- 


der) ultra-violet rays thus ordin- 
duce a much feebler impression on the 
human eye than the less refrangible rays 
B and H. 


We already have learned to know that 


between 


there ravs which are still more re- 


frangible than the violet, but which in the 
ordinary mode of projecting the spectrum 


are 


invisible: these are the ultra-violet 


are 
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or esculin, a substance contained in 


quin D 


the bark of the horse-chestnut. If sun- 
light is used for such an examination, 
the we cnown Fraunhofer lines appear 
upon the bluish ground of the fluorescing 
spectrum, not only from G to H, but the 
ultra-violet part appears filled with num- 


erous lines, the most conspicuous of which 
are indicated by the several letters L to 
Ss ( Fig. S). That these nes. like the 
ordinary Fraunhofer lines, belong prop- 
erly to solar light and do not depend 
upon any action of the fluorescing sub- 
stance is evident from the.circumstance 
that with the electric ar« ght they are no 


more apparent in the ultra-violet than in 


the other colors, and, further, because the 


Same iines are seen in the solar 


spectrum, 


whatever may be the fluorescing sub- 


stance under examination. 
\{n explanation is thus afforded why 


such a solution as egculin or quinin is 


colorless when seen bv transmitted light. 
for its absorbs only the feebly luminous 
and the light that has 


it still appears white, 


violet, passed thru 


’ 
an 
and 


is not render ad 


materially fainter. 


If the solar spectrun e thrown in the 
t 


above-mentioned manner upon the fluid, 


its fluorescing part everywhere exhibits 
the same bluish shimmer; and spectro- 


scopic examination shows that this bluish 
light has always the same composition, 
whether it is excited by the G rays, or by 


the H 


and that it is 


ravs, or by the ultra-violet rays, 


formed of a mixture of red, 


orange, yellow, green and blue. It is 


thus seen that the different kinds of homo- 
geneous light, so far as they are generally 
effective, produce compound fluorescent 
light of identical composition, the constit- 
uents of which, nevertheless, are collec- 
tively less refrangible than, or are at most 
with, the exciting 


equally refrangible 


rays. 
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Among other fluorescing bodies may be 
mentioned the slightly yellow petroleum, 
with bluish fluorescence, the yellow solu- 
tion of tumeric with green, and the bright 
yellow glass containing uranium, which 
fluoresces with beautiful bright green flu- 
orescence, platino-cyanid of barium, 
Willemite, and a host of others. 
A. Edison 
sand such materials and myself several 
hundred, both of a liquid character and 


Thomas 


has examined over one thou- 


in dry state. It admits of very easy dem- 
onstration that in these bodies also it is 
the more refrangible rays that call forth 
fluorescence. For, if we illuminate them 
with light which has passed thru a red 
glass, no trace of fluorescence is visible. 
But exchanged for a blue 


glass, the fluorescence becomes as strongly 


if the red be 


marked as with the direct solar light. A 
remarkable phenomenon is presented in 
the splendid light green light which is 
emitted by uranium glass under the ac- 
tion of blue illumination. The highest 
class of fluorescent exhibition can be got- 
ten when the electric arc light is screened 
over with blue glass. This exhibit I have 
often 


own 


showed to scientific men and my 


colleagues, with much admiration 
on their part. 

The highly refrangible rays which pos- 
sess in so high a degree the power of ex- 
citing fluorescence, are contained in a 
large proportion in the light emitted by 
a Geissler tube filled with rarified nitro- 
gen, or by the ordinary air. In order to 
expose fluorescing fluids to the influence 
of this light, the arrangement represented 
in Fig. 10 may be employed with advan- 
tage. A narrower tube is surrounded by 
a wider glass tube, into which the fluid is 
introduced by a side opening, and is then 
Geissler tube 


Another form of 


is represented in Fig. 11, which contains 


closed. 


in its interior a number of hollow spheres 
composed of uranium glass. Where a 


beam of reddish ultra-violet nitrogen light 
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uranium glass 


transverses the tube, the 
balls show with a beautiful bright green 
fluorescent light. The electric light, pass- 
ing between the carbon points, is rich in 
rays of high refrangibility; indeed, the 
ultra-violet end of its spectrum reaches 
even farther than that of the solar spec- 
trum. In the light of the magnesium 
lamp the ultra-violet rays are also abun- 
dant, and it has also been shown that in 
the Welsbach light a large quantity ex- 
ists. 
particularly well adapted to produce fluor- 


These sources of light are, therefore, 


escence, while gas, candle light and the 
incandescent electric lamps are nearly in- 
operative on account of the smal! amount 
of the more refrangible rays they con- 
tain. 

It would, nevertheless, be incorrect to 
infer from the above facts that the more 
refrangible rays exclusively are capable 
of exciting fluorescence. An alcoholic so- 
lution of naphthaline red in ordinary day- 
light fluorsees with orange-yellow tints, 
whose unusual brilliancy will serve to 
demonstrate that even the lesser refrangi- 
ble rays are capable of producing this ef- 
fect. In fact, if the spectrum be projected 
upon the glass cell containing the fluids 
(Fig. 9), the yellow fluorescent light 
will be seen to commence at a pcint in- 
termediate to C and D, and therefore still 
in the red, and to extend over the whole 
remaining spectrum, as far as the ultra- 
violet. The strongest fluorescence by far 
is shown behind the D in the greenish-vel- 
low rays. It then again diminishes and 
becomes a second time more marked be- 
tween E and B; thence onward, the fluor- 
escence becomes fainter, then increases 
again in the violet, and gradually van- 
ishes in the ultra-violet. In naphthaline 
red, therefore, there are rays of lower re- 
frangibility, namely, the green-yellow 
rays behind the D, by which its fluores- 
cence is most powerfully excited. 

(T’o be continued.) 




















